Passive Ca2+ permeability of phospholipid vesicles and sarcoplasmic reticulum membranes.
During the excitation of muscle the estimated rate of Ca2+ release from sarcoplasmic reticulum may increase 10(3)- to 10(4)-fold compared with relaxed muscle or isolated sarcoplasmic reticulum in vitro, implying a major change in the calcium permeability of the sarcoplasmic reticulum membrane. As a first step in the assessment of the role of various membrane constituents in the regulation of calcium fluxes, the contribution of phospholipids to the definition of calcium permeability was studied in model systems. The rate of calcium release from vesicles prepared from pure phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, phosphatidylinositides, cardiolipin, and extracted microsomal lipids is in the range of 10(-15) to 10(18) mol of calcium/cm2/s. This rate is several orders of magnitude lower than the passive calcium outflux from isolated sarcoplasmic reticulum membranes. The permeability to Ca2+ is influenced by fatty acid composition and net charge and it is markedly increased with increasing temperature or after the addition of local anesthetics.